Dissociation of endothelial nitric oxide synthase phosphorylation and activity in uterine artery endothelial cells.
Pregnancy enhanced nitric oxide production by uterine artery endothelial cells (UAEC) is the result of reprogramming of both Ca(2+) and kinase signaling pathways. Using UAEC derived from pregnant ewes (P-UAEC), as well as COS-7 cells transiently expressing ovine endothelial nitric oxide synthase (eNOS), we investigated the role of phosphorylation of five known amino acids following treatment with physiological calcium-mobilizing agent ATP and compared with the effects of PMA (also known as TPA) alone or in combination with ATP. In P-UAEC, ATP stimulated eNOS activity and phosphorylation of eNOS S617, S635, and S1179. PMA promoted eNOS phosphorylation but without activation. PMA and ATP cotreatment attenuated ATP-stimulated activity despite no increase in phospho (p)-T497 and potentiation of p-S1179. In COS-7 cells, PMA inhibition of ATP-stimulated eNOS activity was associated with p-T497 phosphorylation. Although T497D eNOS activity was reduced to 19% of wild-type eNOS with ATP and 44% with A23187, we nonetheless observed more p-S1179 with ATP than with A23187 (3.4-fold and 1.8-fold of control, respectively). Furthermore, the S1179A eNOS mutation partly attenuated ATP- but not A23187-stimulated activity, but when combined with T497D, no further reduction of eNOS activity was observed. In conclusion, although phosphorylation of eNOS is associated with activation in P-UAEC, no single or combination of phosphorylation events predict activity changes. In COS-7 cells, phosphorylation of T497 can attenuate activity but also influences S1179 phosphorylation. We conclude that in both cell types, observed changes in phosphorylation of key residues may influence eNOS activation but are not sufficient alone to describe eNOS activation.